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L2: Entry 12 of 18 File: USPT Oct 8, 2002 



DOCUMENT-IDENTIFIER: US 6461850 B2 

TITLE: Isolated nucleic acid molecules encoding protease proteins, and uses thereof 
CLAIMS: 

1. An isolated nucleic acid molecule encoding a zinc protease, wherein the nucleic acid molecule consists of a 
nucleotide sequence selected from the group consisting of: (a) a nucleotide sequence that encodes a protein 
comprising the amino acid sequence of SEQ ID NO:2; (b) a nucleotide sequence consisting of SEQ ID NO:l; 
and (c) a nucleotide sequence consisting of SEQ ID NO:3. 

2. A nucleic acid vector comprising the nucleic acid molecule of claim 1. 

5. An isolated polynucleotide encoding a zinc protease wherein the polynucleotide consists of the nucleotide 
sequence set forth in SEQ ID NO: 1. 

6. An isolated polynucleotide encoding a zinc protease wherein the polynucleotide consists of the nucleotide 
sequence set forth in SEQ ID NO: 3. 

8. A vector according to claim 2, wherein said isolated nucleic acid molecule is inserted into said vector in 
proper orientation and correct reading frame such that the protein of SEQ ID NO:2 may be expressed by a 
call transformed with said vector. 

9. A vector according to claim 8, wherein said isolated nucleic acid molecule is operatively linked to a promoter 
sequence. 

10. An isolated nucleic acid molecule consisting of a nucleotide sequence that is completely complementary to 
the nucleotide sequences of claim 1. 
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Pri many accession number ; : •:= • ; ,, ' :';jP3'i 580;: : - 



Secondary accession numbers None 
Entered in Swiss-Prot in Release 26, July 1993 
Sequence was last modified in (Release 26, July 1993 
Annotations were last modified in [Release 41, June 2002 


Name and origin of the protein 


Protein name 


High choriolytic enzyme 1 [Precursor] 


Synonyms 


EC 3.4.24.67 I 
Hatching enzyme zinc -protease HCE 1 
subunit 

Choriolysin H 1 


Gene name 


HCE 23 


From 


Oryz\as latipes (Medaka FTaxID: 


fish) (Japanese ricefish) 80901 


Taxonomy 


Eukaryota; Metazoa; Chordata; Craniata; 


Vertebrata; Euteleostomi; 


Actinopteryqii; Neopteryqii; Teleostei; 


Euteleostei; Neoteleostei; 


Acanthomorpha; Acanthopteryqii; 


Percomorpha; Atherinomorpha; 


Beloniformes; Adrianichthyidae; 


Oryziinae; Oryzias. 


References 



2 of 6 



2/19/03 9:52 AM 



NiceProt View of Swiss-Prot: P31580 



http://us.cxpasy.org/cgi-bin/niceprot.pl7P31580 



[1] 



msSUE= Embrvo ; 

MEDLINE=93012471; PubMed=1397682; [NCBI, ExPASy, EBI, Israel, 
Japan 1 



SEQUENCE FROM NUCLEIC ACID, AND SEQUENCE OF 71-119 AND 
208-223. 



Yasumasu 5. , yamada K. , Akasaka K. , Mitsunaqa K. , Iuchi I. , Shimada H. , 



yamagami K. ; 



"Isolation of cDNAs for LCE and HCE, two constituent proteases of the 
hatching enzyme of Oryzias latipes, and concurrent expression of their 
mRN As during development."; 
Dev. Biol. 153:250-258(1992). 



Comments 



FUNCTION. PARTICIPATES IN THE BREAKDOWN OF THE EGG 
ENVELOPE, WHICH IS DERIVED FROM THE EGG EXTRACELLULAR 
MATRIX, AT THE TIME OF HATCHING. THUS ALLOWING THE 
NEWLY HATCHED FISH TO SWIM FREE. HCE BINDS TIGHTLY TO 
THE EGG ENVELOPE WHILE IT EXERTS THE CHORIOLYTTC 
SWELLING ACTION. 

CATALYTIC ACTIVITY. Hydrolysis of the inner layer of fish egg 
envelope. Also hydro lyzes casein and small molecule substrates such as 
Suc-Leu-Leu-Val-Tyr-|-MCA. 

COFACTOR Binds 1 zinc ion per subunit (By similarity). 
SUBCELLULAR LOCATION STORED AS PROENZYMES IN THE 
ZYMOGEN GRANULES. 

DEVELOPMENTAL STAGE. PRODUCTION OF THE PROTEIN STARTS 
IN DAY 2 TO DAY 3 EMBRYOS AND INCREASES THEREAFTER 
UNTIL HATCHING. 
PTM. O-GLYCOSYLATED (PROBABLE). 

MISCELLANEOUS IN MEDAKA THE HATCHING ENZYME SYSTEM 
IS COMPOSED OF TWO DISTINCT PROTEASES, THE HIGH 
CHORIOLYTTC ENZYME (HCE), OF WHICH THERE ARE TWO 
ISOFORMS, AND THE LOW CHORIOLYTTC ENZYME (LCE). 
SIMILARITY. BELONGS TO PEPTIDASE FAMILY M12A. 



Copyright 
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This SWISS-PROT entry is copyright. It is produced through a collaboration between the Swiss 
Institute of Bioinf ormatics and the EMBL outstation - the European Bioinf ormatics Institute. 


There are no restrictions on its use by non-profit institutions as long as its content is in no way 


modified and this statement is not removed. Usage by and for commercial entities requires a 
license agreement (See http://www.isb-sib.ch/announce/ or send an email to license@isb-sib.ch). 


Cross-references 


CAA Dl 

jfcAABL 


M96170; AAA49438.1; TEMBL / GenBank / DDBJ1 


rCoDinaSequencel 


PIR 


B48826; B48826. 


Ihssp 


P07584; 1IAE. THSSP ENTRY / PDB1 


MEROPS 


M12.007; -. 




IPR001506; Astacin. 


InterPro 


IPR000130; Zn_MTpeptdse. 




Graphical view of domain structure. 


Pfam 


PF01400; Astacin; 1. 


SMART 


SM00235; - 


PROSITE 


PS00142; ZINC PROTEASE; 1. 


ProDom 


TDomain structure / List of seq. sharinq at least 1 domainl. 


BLOCKS 


P31580. 


ProtoNet 


P31580. 


ProtoMap 


P31580. 


PRESAGE 


P31580. 


|DIP 


P31580. 


Mod Base 


P31580. 


ISWISS-2DPAGElGet reqion on 2D PAGE. 


Keywords 


Hydrolase; Metal loprotease; Zinc; Glycoprotein; Zymogen; Siqnal. 


Features 
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Description 



ACTIVATION PEPTIDE. 

HIGH CHORIOLYTIC ENZYME 
1. 

ZINC (CATALYTIC) (BY 
SIMILARITY) . 

BY SIMILARITY. 

ZINC (CATALYTIC) (BY 
S IMIL/iR ITY) . 
ZINC (CATALYTIC) (BY 
SIMILARITY) . 
N-LINKED (GLCNAC. . . ) 
(POTENTIAL) . 




Feature 
aligner 

Feature table 
viewer 



Sequence information 



I th- 270 aa ITh" Molecular weight: 

•I? i ^ 130392 Da [This is the !CRC64: D85C972906E3735A 

is the length of the i , , i r _, . ... 

, Mw of the [This is a checksum on the 

unprocessed . 

[unprocessed sequence] 

precursor] ! r _ i 

ir precursor] 
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Ifasta 



in 

format! 



View entry in original Swiss-Prot format 
View entry in raw text format (no links) 
Report form for errors/updates in this Swiss-Prot entry 
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Direct BLAST submission at 

EMBnet-CH/SIB 

(Switzerland) 




ScanProsite , MotifScan 



Feature table viewer (Java) 




Tools 




Direct BLAST submission at 
NCBI (Bethesda, USA) 

Sequence analysis tools: 
ProtParam , ProtScale , 
Compute pI/Mw , 
PeptideMass , PeptideCutter , 
Dotlet (Java) 

Search the SWISS-MODEL 
Repository 



1 ExPASy Home paqe 


Site H 
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Contact us 
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i Hosted bv 
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| Printer-friendly view 1 1 Quick BlastP search 



[General] rName and origin] [References] rCommentsI [Cross - references! 
Keywords] rFeatures] f Sequence] IToolsl 



General information about the entry 



'Entry name r:'-:t <354<>49 :-m m:v m 1 


yi-ma§y- j accessibri h: num^eN 




Secondary accession numbers 


None 


Entered in TrEMBL in 


Release 01, November 1996 


Sequence was last modified in 


Release 01, November 1996 


Annotations were last modified in 


Release 19, December 2001 


Name and origin of the protein 


Protein name 


Coaggregation mediating adhesin 
(scaA), ATP binding protein, 
hydrophobic membrane protein, and 
zinc metal loprotease | 


Synonyms 


i 

None } 


Gene name 


None 


From 


Streptococcus qordonii ITaxID: 13021 


Taxonomy 


Bacteria; Firmicutes; Lactobaci Hales; 


Streptococcaceae; Streptococcus. ! 
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References 



[1]|SEQUENCE FROM NUCLEIC ACID. 
|STRAIN=PK488; 

|MEDLINE=95012638; PubMed=7927711; [NCBI, ExPASy . EBI, Israel , 
i japan l 

i Kolenbrander P.E. , Andersen R.N. , 6aneshkumar N. ; 

("Nucleotide sequence of the Streptococcus gordonii PK488 coaggregationj 
jadhesin gene, scaA, and ATP-binding cassette."; 
I lnfect. Immun. 62:4469-4480(1994) . 



Comments 



None 



Cross - references 




I L11577; A A A71949.1; fEMBL / SenBank / DDBJ 1 
h rCoDinqSequence l 



[ProDom 
|ProtoMap 



i r Domain structure / List of seq. sharing at least 1 domain ]. 



[PRESAGE JQ54249. 

[Mod Base [ '|Q542497 [ 

lj5WI55-2DPA6E i6et region on 2D PAGE . 



Keywords 



None 



Features 



None 



Sequence information 



ILength: 229 [Molecular weight: |CRC64: 37B98C9EC1E2F780 [This is a 
lAA [25107 Da [checksum on the sequence] 
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|Q54249 in 
iFASTA format! 



View entry in original TrEMBL format 
View entry in raw text format (no links) 
Request for annotation of this TrEMBL entry 



Direct BLAST submission at 
d*J$$ EMBnet-CH/SIB 
(Switzerland) 




ScanProsite , MotifScan 




Feature table viewer (Java) 




Tools 




Direct BLAST submission at 
NCBI (Bethesda, USA) 

Sequence analysis tools: 
ProtParam , ProtScale , 
Compute pI/Mw , 
PeptideMass , PeptideCutter , 
Dotlet (Java) 

Search the SWISS-MODEL 
Repository 
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Printer-friendly view 



Quick BlastP search 



[General] [Name and origin] [References] [Comments] [Cross - references] 
rKeywords] [Features] [Sequence] [Tools] 



General information about the entry 





|Entryihamei a mm025$Mmm. mmmpm "i I 




Primary accession niiimbier i (025144 n 


Secondary accession numbers 


jNone 


Entered in TrEMBL in 


Release 05, January 1998 


Sequence was last modified in 


(Release 05, January 1998 


Annotations were last modified in 


[Release 19, December 2001 


Name and origin of the protein 


Protein name 


(Zinc- metal lo protease 


Synonym 


JyjW17W _ _ _ _ j 


Gene name 


IHP0382 


From 


j Helicobacter pylori ITaxID'. i 
((Campylobacter pylori) 2101 


Taxonomy 


(Bacteria; Proteobacteria; epsilon 
(subdivision; Helicobacter qroup; 
Helicobacter. 
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References 



[1JSEQUENCE FROM NUCLEIC ACID. 
|STRAIN= 26695 / ATCC 700392; 

|MEDLINE=97394467; PubMed=9252185; [NCBI, ExPASy, EBI, Israel, 
I Japan 1 

i Tomb J.-F. , White 0. , Kerlavaqe A.R. , Clayton R.A. , Sutton G.&. . 
i Fleischmann R.D. , Ketchum K.A. , Klenk H.-P. , Gill 5. , Dougherty B.A. , 
iNeJsonJC, Quackenbush J. , Zhou L . Kirkness E.F. , Peterson S. , Loftus B. , 
( Richardson P. , Dodson R. , Khalak H.G. , Glodek A. , McKenney K. , Fitzgerald 
(L.M., Lee N. , Adams M.D. , Hickey E.K. , Berg D.E. , Gocayne J.D. , Utterback 
(T.R., Peterson J.D. , Kelley J.M. , Cotton M.D. , Weidman J.M. , Fujii C , 
(Bowman C , Watthey L. , Wallin E. , Hayes W.S. , Borodovsky M. , Karp P.P. , 
[ Smith H.O. , Fraser CM. , Venter J.C. ; 

("The complete genome sequence of the gastric pathogen Helicobacter 
[pylori."; 

Nature 388:539-547(1997). 



Comments 


None 


Cross-references 


EMBL 


(AE000555; TEMBL / GenBank / DDBJ1 


AAD07451.1; -. TCoDingSeauencel 


MEROPS 


(M48.008; -. 


TIGR 


HP0382; 


InterPro 


IPR001915; Peptidase M48. 
(Graphical view of domain structure. 


Pfam 


PF01435; Peptidase M48; 1." """"" ~~ " 1 


ProDom 


irDomain structure / List of seq. sharing at least 1 domainl. j 


ProtoMap 


(025144. 


PRESAGE 


025144. 


Mod Base 


025144. I 


SWISS-2DPAGE!Get region on 2D PAGE. 


Keywords 
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Hypothetical protein ; Protease ; Complete proteome . 



Features 



None 



Sequence information 




Molecular weight: |CRC64: 1A44765F3092BD07 [This is a 
46276 Da (checksum on the sequence] 
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Set Items Description 



?e zinc protease 
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PHTHALOCYANINE 


SULFONATE 
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POLYACRYLATE 
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PROTEASE 




E4 
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ZINC 


PROTOPORPHYRIN 




E5 
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PYRITHIONE 
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ZINC 


RADIOISOTOPES 




E7 
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ZINC 


RADIOISOTOPES - 


-ADMINISTRATION AND DOSAGE 


E8 
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ZINC 


RADIOISOTOPES - 
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ZINC 
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-ANALYSIS —AN 
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ZINC 
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-BLOOD --BL 
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, ZINC 


RADIOISOTOPES - 


-CHEMISTRY --CH 


E12 
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ZINC 


RADIOISOTOPES - 


-DIAGNOSTIC USE — DU 



Enter P or PAGE for more 

?s (zn or zinc?) (2n) (protease? or proteinase? or peptidase?) 

13370 ZN 

51192 ZINC? 

65433 PROTEASE? 

27443 PROTEINASE? 

7314 PEPTIDASE? 

51 334 (ZN OR ZINC?) (2N) {PROTEASE? OR PROTEINASE? OR 

PEPTIDASE?) 

?s si and (pylori or pylroi or pyloris or pyloridis or helicobacter? or hpylori?) 

334 SI 

16984 PYLORI 

0 PYLROI 

10 PYLORIS 

176 PYLORIDIS 

16623 HELICOBACTER? 

2 HPYLORI? 

52 0 SI AND (PYLORI OR PYLROI OR PYLORIS OR PYLORIDIS OR 

HELICOBACTER? OR HPYLORI?) 

?s sl/1997:2003 

334 SI 

2893533 PY=1997 : PY=2003 

53 132 Sl/1997:2003 
?s si not s3 

334 SI 

132 S3 

54 202 SI NOT S3 

?s s4 and (dna? or cdna? or nucleic? or polynucleot? or nucleotid? or gene?) 

202. S4 

680602 DNA? 

92709 CDNA? 

155296 NUCLEIC? 

88 8 9 POLYNUCLEOT? 

171300 NUCLEOTID? 

1969781 GENE? 

55 64 S4 AND (DNA? OR CDNA? OR NUCLEIC? OR POLYNUCLEOT? OR 

NUCLEOTID? OR GENE?) 

?s sl/ti 

56 47 Sl/TI 
?s s6 not s3 

47 S6 

132 S3 

57 36 S6 NOT S3 
?s s7 and s5 

36 S7 



64 S5 
S8 12 S7 AND S5 

?t s8/9/all 
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DIALOG (R) File 155 : MEDLINE ( R) 

(c) format only 2003 The Dialog Corp. All rts . reserv. 

09200566 97101029 PMID: 8945556 

Surface Zn - proteinase as a molecule for defense of Leishmania 
mexicana amazonensis promastigotes against cytolysis inside macrophage 
phagolysosomes . 

Seay M B; Heard P L; Chaudhuri G 

Division of Biomedical Sciences, Meharry Medical College, Nashville, 
Tennessee 37208, USA. 

Infection and immunity (UNITED STATES) Dec 1996, 64 (12) p5129-37, 
ISSN 0019-9567 Journal Code: 0246127 

Contract/Grant No.: 3 S06 GM008037-21S1; GM; NIGMS 

Document type: Journal Article 

Languages : ENGLISH 

Main Citation Owner: NLM 

Record type: Completed 

Subfile: INDEX MEDICUS 

The role of the surface membrane Zn - proteinase in protecting the 
cellular integrity of the macrophage parasite Leishmania mexicana 
amazonensis from intraphagolysosomal cytolysis was studied. These cells 
lose their infectivity to host macrophages after prolonged cultivation in 
axenic growth medium. The virulent and attenuated variants of the parasite 
cells were cloned. Failure of these attenuated parasite cells to survive 
inside macrophage phagolysosomes is associated with 20- to 50-fold 
reduction in the expression of surface gp63 protein. In situ inhibition of 
gp63 proteinase activity inside Leishmania-inf ected macrophage 
phagolysosomes with targeted delivery of an inhibitor of gp63 proteinase 
activity, 1 , 10-phenanthroline, selectively eliminated intracellular 
Leishmania amastigotes, further suggesting the importance of this 
proteinase in phagolysosomal survival of the parasite. An upstream sequence 
(US) of the gp63 gene was cloned in front of the bacterial 
chloramphenicol acetyltrans f erase (CAT) gene in plasmid pCATbasic. 
Transfection of L. mexicana amazonensis cells with this recombinant plasmid 
showed that e xpression of the CAT gene from this US is 15— to 20— fold 
higher in virulent clones than in avirulent clones of the parasite. Band 
shift analysis with the cloned US also showed that binding of protein (s) 
was 15- to 20-fold higher in virulent cell extract than in avirulent cell 
extract. Coating of attenuated cells or liposomes with proteolytically 
active gp63 protects them . from degradation inside macrophage 
phagolysosomes. These results suggest a novel mechanism of survival of this 
phagolysosomal parasite with the help of its surface Zn - proteinase . 
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Biochemical and functional analysis of the YME1 gene product, an ATP 
and zinc -dependent mitochondrial protease from S. cerevisiae. 
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Inactivation of YME1 in yeast causes several distinct phenotypes : an 
increased rate of DNA escape from mitochondria, temperature-sensitive 
growth on nonf ermentable carbon sources, extremely slow growth when 
mitochondrial DNA is completely absent from the cell, and altered 
morphology of the mitochondrial compartment. The protein encoded by YME1, 
Ymelp, contains two highly conserved sequence elements, one implicated in 
the binding and hydrolysis of ATP, and the second characteristic of active 
site residues found in neutral, zinc -dependent proteases . Both the 
putative ATPase and zinc -dependent protease elements are necessary for 
the function of Ymelp as genes having mutations" in critical residues of 
either of these motifs are unable to suppress any of the phenotypes 
exhibited by ymel deletion strains. Ymelp co-fractionates with proteins 
associated with the mitochondrial inner membrane, is tightly associated 
with this membrane, and is oriented with the bulk of the protein facing the 
matrix. Unassembled subunit II of cytochrome oxidase is stabilized in ymel 
yeast strains. The data support a model in which Ymelp is an ATP and zinc 
-dependent protease ' associated with the matrix side of the inner 
mitochondrial membrane. Subunit II of cytochrome oxidase, when not 
assembled into a higher order complex, is a likely substrate of Ymelp. 
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Monoclonal antibody (MoAb) M27 was generated after immunization of mice 
with the human B-lineage acute lymphoblastic leukemia cell line Pre-ALP. 
Under reducing conditions, MoAb M27 precipitated a 60-kD surface-membrane 
molecule from Pre-ALP cells. Expression cloning of Pre-ALP cDNA showed 
that M27 recognizes carboxypeptidase M (CPM) , a cell-surface, zinc 
-dependent protease known to cleave off basic C-terminal amino acids from 
peptide hormones. Using M27 antibody, CPM was detected only at discrete B 
lymphocyte developmental stages, namely on committed precursors and on 
germinal center cells. CPM was also expressed on mature T cells, mainly 
after activation. These results provide the first description of a 
carboxy-peptidase on lymphoid cells. In addition, CPM was found on 
granulocytes and monocytes, but not on their progenitors. Strikingly, CPM 
was present only on CD38 + cells, irrespective of lineage affiliation. Of 
interest, CPM displayed a largely overlapping distribution with the CD10 
and CD13 peptidases, with which it shares common substrates (enkephalins, 
bradykinin) . Collectively, the present data show a previously unrecognized 
distribution pattern of CPM on lymphoid and myeloid cells and suggest that 
CPM may cooperate with CD10 and CD13 to regulate biologic activity of 
peptide hormones on leukocytes . 
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The observation of binding synergism has been successfully extended to 
include carboxypeptidases A and B. The behaviour of these two enzymes 
follows the same pattern previously found for three other Zn - proteases - 
Thus in all cases examined, the affinity of a suitable Zn-ligand is 
increased in the presence of a compound (specificity probe) which contains 
the key structural features of specific substrates. A bifunctional ligand 
such as phosphonoacetate is particularly useful for generating synergism 
in both carboxypeptidases. Presumably the carboxylate moiety binds to the 
C-terminal recognition site while the other functional group interacts with 
the metal ion. Several basic compounds (e.g. methyl guanidine) act as 
effective specificity probes for carboxypeptidase B while phenol and other 
hydrophobic substances serve this purpose in carboxypeptidase A. The above 
phenomenon appears to be a mechanism designed to enhance catalytic 
efficiency through a substrate-induced conformational change. We postulate 
that there is a requirement for at least one ionizable group at the active 
site. The proposed mechanism keeps this group in the correct ionization 
state in the presence of water and increases its reactivity after exclusion 
of water by substrate binding. We suggest the term xerophilic shift for 
this process. Since proton transfer is a common process in enzyme 
reactions, the xerophilic-shif t mechanism may play a similar role in many 
instances. It should therefore be possible to detect binding synergism in a 
wide variety of enzymes. 
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While searching for an enzyme capable of breaking epsilon- (gamma-Glu) -Lys 
isopeptide bonds cross-linking protein chains, we purified a 
metallo-proteinase which mimics the action of an isopeptidase on the 
gamma-chain dimers of cross-linked fibrin. The enzyme is present in the 
growth medium of the bacterium Aeromonas hydrophila, isolated from the 
intestinal tract of the leech Hirudo medicinalis. It is a 19-kDa protein 
which specifically hydrolyzes the Gly-Ala peptide bond within the 
Gly-Gly-Ala sequence, located near the cross-link site in the gamma-chain 
dimer of fibrin. Substrate specificity studies with a number of synthetic 
peptides suggest that the enzyme prefers Gly-Gly or acetyl-Gly in the P2 
and PI positions, respectively (Schecter, I., and Berger, A. (1967) 
Biochem. Biophys . Res. Coitimun . 27, 157-162). Nonpolar amino acid residues 



seem to be favored in the PI 1 and P2 * positions. The enzyme contains one 
atom of zinc and is inhibited by 1, 10-phenanthroline, but not by EDTA. 
Iodoacetate, leupeptin, diisopropyl f luorophosphate, phenylmethylsulf onyl 
fluoride, pepstatin, and alpha 2-macroglobulin have no effect on enzyme 
activity. Disulfide reducing reagents, such as dithiothreitol or 
2-mercaptoethanol, inactivate the enzyme completely. The partial 
amino-terminal sequence shows 4 6% identity with a zinc rnetallo- 
proteinase from a strain of Lysobacter enzymogenes and 69% identity with 
the LasA protein from Pseudomonas aeruginosa. 
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Proteolytic removal of amino-terminal octapeptides from mitochondrial 
intermediate proteins is a required step for a subgroup of nuclear-encoded 
mitochondrial precursors and is specifically catalyzed by mitochondrial 
intermediate peptidase (MIP) . We recently reported the purification of MIP 
from rat liver and showed that the enzyme is a monomer of 75 kDa . We now 
report the sequence of a full-length rat MIP cDNA . This cDNA codes for 
a protein of 710 amino acids, including an amino-terminal mitochondrial 
leader peptide of 33 residues. The region surrounding the mature MIP amino 
terminus shows a cleavage site typically recognized by the general 
mitochondrial processing peptidase (MPP) . In vitro synthesized MIP 
precursor is cleaved to mature MIP by purified MPP, and thus MIP is not 
required for its own proteolytic maturation. Comparison of the deduced MIP 
sequence with other sequences in the GenBank data, base reveals two 
important similarities. The first is to a sequence encoding a putative MIP 
homologue in the recently reported sequence of yeast chromosome III. The 
putative yeast protein is predicted to be 712 amino acids long and includes 
a putative 23-residue mitochondrial leader peptide also with a MPP 
processing site. It shows 47% similarity and 24% identity to rat MIP. The 
second similarity is to members of a subfamily of metallopeptidases that 
includes rat metalloendopeptidase EC 3.4.24.15 and two bacterial proteases, 
oligopeptidase A and dipeptidyl carboxypeptidase . A region of greater than 
50% similarity over 400 residues between MIP and these proteins is centered 
around the sequence motif HEXXH, typical of zinc metallopeptidases. 

Tags: Animal; Comparative Study; Support, U.S. Gov't, P.H.S. 

Descriptors: Endopeptidases — genetics — GE; ^Mitochondria, Liver 
— enzymology — EN; Amino Acid Sequence; Base Sequence; Blotting, Southern; 



Cloning, Molecular; DNA — genetics — GE; Endopeptidases — chemistry — CH; 

Genes , Structural; Molecular Sequence Data; Protein Precursors 

--metabolism- -ME; Rats; Sequence Alignment 

Molecular Sequence Databank No.: GENBANK/M61142 ; GENBANK/M84574 ; 
GENBANK/M96633; GENBANK/X57 947 ; GENBANK/X59720 

CAS Registry No.: 0 (Protein Precursors); 9007-49-2 (DNA) 

Enzyme No.: EC 3.4.- (Endopeptidases); EC 3.4.24.59 (mitochondrial 
intermediate peptidase) 

Record Date Created: 19921007 



8/9/8 

DIALOG (R) File 155 :MEDLINE ( R) 

(c) format only 2003 The Dialog Corp. All rts. reserv. 

06795757 91115060 PMID: 2276609 

Cloning, nucleotide sequence and amplified expression of the gene 
encoding the extracellular met alio ( Zn ) DD- peptidase of Streptomyces 
albus G. 

Duez C; Lakaye B; Houba S; Dusart J; Ghuysen J M 

Service de Microbiologic, Universite de Liege, Sart Tilman, Belgium. 
FEMS microbiology letters (NETHERLANDS) Sep 1 1990, 59 (1-2) p215-9, 
ISSN 0378-1097 Journal Code: 7705721 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 
Subfile: INDEX MEDICUS 

The gene encoding the extracellular metallo ( Zn ) DD- peptidase of 
Streptomyces albus G has been cloned in Escherichia coli DH5 alpha MCR via 
pBR322 or 325, and then transferred into Streptomyces lividans TK24 via 
pIJ486, with substantial amplification of the expressed DD-peptidase . The 
gene has the information for the synthesis of a 255 amino acid precursor, 
the amino terminal region of which has the characteristic features of a 
signal peptide. The primary structure as deduced from nucleotide 
sequencing confirms that previously determined by chemical methods except 
for the occurrence of an Asp instead of Asn at position 1 and an additional 
Ala immediately downstream of Pro67 . 
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The amino acid sequence of the neutral zinc protease from Bacillus 
mesentericus strain 76 (MCP 76) has been determined by using peptides 
derived from digests with trypsin, chymotrypsin, and cyanogen bromide and 
from cleavage with o-iodosobenzoic acid. The peptides were purified by 
means of gel filtration and reversed-phase high-performance liquid 
chromatography and analyzed by automatic sequencing. The protein contains 
300 amino acid residues. It proved to be identical with the neutral 
protease deduced from the DNA precursor sequence of Bacillus subtilis . 
The residues for zinc and substrate binding are conserved, whereas the 
number of calcium binding sites is reduced compared to thermolysin. A 
classification of the neutral zinc protease is discussed. 
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We have isolated and characterized rat kidney cDNA clones encoding a 
140-kDa glycoprotein that exhibits characteristics of a cell surface Zn - 
peptidase . Structural features predicted for this putative kidney Zn - 
peptidase (KZP) are most consistent with properties previously determined 
for the Zn - peptidase aminopeptidase N. The deduced amino acid sequence 
of rat KZP is almost identical to the NH2-terminal sequence of 
aminopeptidase N purified from rabbit. The overall amino acid composition 
predicted for rat KZP is remarkably similar to that previously determined 
for rabbit and pig aminopeptidase N. The predicted Mr of rat kidney KZP 
approximates the Mr of the unglycosylated form of aminopeptidase N. The 
topology predicted for KZP is identical to that observed for aminopeptidase 
N: a short cytoplasmic domain at the NH2 terminus immediately precedes an 
uncleaved signal/anchor domain; a stalk region connects this membrane 
anchor to the extracellular, hydrophilic bulk of the protein containing 
catalytic sites required for Zn - peptidase activity. In addition, mRNA 
encoding KZP is present in tissues known to exhibit aminopeptidase N 
activity. Taken together with the observation that only a single gene 
homologous to KZP DNA is present in the rat and human genomes, these 
results suggest that we have established the primary structure of rat 
kidney aminopeptidase N. 
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Proteases in preparations of carboxypeptidase A progressively inactivate 
solutions of the apoenzyme but not the metal-containing enzyme. Free amino 
acids generated by proteolysis interfere with spectral studies after 
reconstituting the apoenzyme with cobalt. Purification by affinity 
chromatography eliminates this effect. Affinity-purified apoenzyme is 
susceptible to digestion with chymotrypsin but the metalloenzyme is not. 
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The structure of the complex of thermolysin and the inhibitor 
(2-benzyl-3-mercaptopropanoyl ) -L-alanylglycinamide has been determined by 
X-ray crystallography at a resolution of 1.9 A and refined to a 
crystallographic residual of 18.4%, The binding of this potent, specific 
inhibitor to thermolysin (Ki = 7.5 X 10 (-7) M) serves as a model for the 
inhibition of zinc peptidases by substrate-analogue mercaptans . The 

study shows that the mercaptan inhibitor binds to thermolysin with the 
sulfur, presumably in the anionic form, tetrahedrally -coordinated to the 
zinc and displacing a water molecule bound to the native enzyme. This is 
the first direct determination of the mode of binding of a mercaptan 
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